Th is article argues that teaching the basic, scientifi c aspects of nature is not only compatible with a more curiosity and passionate approach, but that in the era of the Anthropocene it is necessary to bridge the gap between this rational approach and a passionate approach to motivate engagement and societal action towards sustainability. Sometimes, these two approaches have been seen as incompatible, but they should rather be seen as complementary. It is thus urgent to explore and explain this two-sidedness that is our greatest challenge today: to facilitate more factual knowledge and information about the complex interactions in nature, while at the same time stimulate wonder, curiosity and care for the nature on which we depend. Clearly, education at all levels should embrace a scientifi c approach, also promoting curiosity and motivate passion, yet with somewhat diff erent emphasis on these three educational elements at diff erent levels. In this article, we argue that the curiosity and passion components should be more prominent in primary school, at the more advanced levels the scientifi c approach should be in front, however still supplemented with a strong motivation of curiosity and passion. Following this argument, we also try to show that critical thinking can both inhibit and promote an experience of belonging to nature. Critical thinking, in which we approach nature with rational reasoning, norms and value analyses may distance us from an immediate and more intuitive connection with nature. On the other hand it is precisely in the complex balancing of facts, norms and values that we experience the situatedness of knowledge, and in that gain an understanding of being part of nature.
Introduction
In this article, we (a philosopher, Bostad and a biologist, Hessen) argue that the notion of a distinction or even incompatibility between fact-based knowledge (in the classroom) on the one hand, and curiosity-driven experiences 2 of nature on the other, forms a central problem of the philosophy of sustainable education today. Following this argument, we pursue another somewhat obvious tension, viz. that between learning objectives and competencies related to critical thinking on the one hand, and, on the other, the learning of facts. We argue that there is a necessary link between the two: to be critical in the sense of questioning dogmas, sorting out arguments, values and norms, as well as articulating diff erent experiences, feelings and emotions, often, though not necessarily, creates learning and understanding. Th is is found in large swaths of modern eco-philosophical thinkingwonder without knowledge is blind, and knowledge without wonder is devoid of breath. At the same time, it is important to be aware of the diff erence between intrinsic and instrumental value. While intrinsic value is characterized by the fact that goals and means work together, instrumental value is defi ned as the value or worth of objects that provide a means to some desirable end, often to human needs and wants. Here, too, we must not choose between either/or. Value-based arguments for nature protection will commonly pull in the same direction as the more instrumental, ecosystem-service oriented arguments.
Th e pedagogical context
While we believe our perspectives have relevance to the teaching of ecology, evolution and sustainability in general, we will specifi cally draw upon Norwegian cases and examples. Th e Norwegian Education Act is grounded by the "Objective Clause" 3 which states that education for all should build on fundamental values, such as respect for human dignity and for nature. 4 It also states that pupils and apprentices should be able to "think critically and act ethically and with environmental awareness." 5 Further, the newly approved Core curriculum 6 states that schools should, across all disciplines and subjects, contribute to the development of joy of being in nature as well as awareness of how lifestyle impact nature 2 Even though many studies have argued that curiosity is fundamental for learning and knowledge, and as such should be a basic part of scientifi c development, "ideas on how pedagogy may promote or hamper curiosity are nearly absent." Lindholm, "Promoting Curiosity?", 989. 3 Opplaeringsloven, § 1-1, Formålet med opplaeringen, [Th e Norwegian Education Act, the objective clause], https:// lovdata.no/dokument/NL/lov/1998-07-17-61/KAPITTEL_1#KAPITTEL_1. English translation, Ministry of Education, Core curriculum -values and principles for primary and secondary education, accessed December 18, 2019, 5, https://www.regjeringen.no/contentassets/53d21ea2bc3a4202b86b83cfe82da93e/core-curriculum.pdf 4 "Education and training shall be based on fundamental values in Christian and humanist heritage and traditions, such as respect for human dignity and nature» («Opplaeringa skal byggje på grunnleggjande verdiar i kristen og humanistisk arv og tradisjon, slik som respekt for menneskeverdet og naturen (…)"). Th e Education Act, § 1-1. 5 "Elevane og laerlingane skal laere å tenkje kritisk og handle etisk og miljøbevisst". Education Act, § 1-1. 6 Th e Core Curriculum is based on the values and principles of primary and secondary education (the values as expressed in § 1-1 of Th e Education Act). It was approved September 1, 2017, to be implemented in 2020. and the climate ( § 1.5), 7 as "human beings are part of nature and are responsible for taking good care of it." 8 What does "belonging to nature" mean today and how can children and young people be inspired to experience this? Further, which basic dilemmas and challenges arise between the requirement for rational and critical thinking on the one side, and the feeling of belonging and coexisting in nature on the other? Clearly, a mechanistic, rational, empirical and science-based teaching should not be replaced by an emotion-based education. An awareness of our dependency on and relatedness to nature should augment these other approaches. Again, ecosystem services 9 in its broadest sense do indeed encompass both the emotional side (human wellbeing) as well as the monetary side, while at the same time being a knowledge-based approach.
While having an anthropocentric approach, the main rationale for this concept is the demand of a sustainable use of nature, which is benefi cial to "nature itself" (the bio-centric perspective). A growing human population still depends on a dwindling natural environment, with expanding global footprints, climate change, and species loss and ecosystem degradation as we enter the Anthropocene. 10 For most of human history, we have been few and vulnerable to a mighty nature, but this has now reversed and humans have apparently gained "control" over nature, which has prompted a kind of hubris. Th is changed balance between nature and humanity also calls for a new type of awareness around the humannature relationship, consisting of an acceptance not just concerning whether humans still depend on nature, but also that we must perceive ourselves as part of nature. Th e humannature dichotomy, which is rooted both in the desire to gain control over nature (and in religiosity, i.e. seeking distance from the "immoral" beasts of nature), has provided an instrumental view of nature that persists.
In the following, we will scrutinize the ideal of rational, empirical and science-based education, and discuss how deep ecology may promote curiosity and wonder, as well as a sense of relatedness with and responsibility toward nature that can inspire normative actions. Further, we claim that critical thinking informed by deep ecology is needed to reveal the hidden curriculum of sustainable education, and thus function as a bridge-building position of promoting value refl ection and a curiosity-driven learning about and loving of nature.
Value-based ecology
When the Norwegian philosopher Arne Naess launched the concept of "deep ecology" in the early 1970s, 11 it was an implicit counterpart to the scholarly and scientifi c ecology that was conceived as "shallow" by some, because it was entirely rational, mechanistic and devoid of normative statements and feelings. Indeed, ecology was-and still is-based on facts, calculations, mass-balance, equations, statistics and models. It may be descriptive, but it searches for general phenomena, predictability, numerical approaches and above all the "laws and rules of nature." Ecology strives to be perceived as a hard science, and not as ecology in the sense of environmental protection or "green values." 12 Th ere is nothing wrong with this-in fact, ecology should be strictly scientifi c and rational. As such, it is not in confl ict with bringing values onto the scene regarding the management and protection of nature (indeed, ecologists themselves generally are quite "green", with implicit values in common with deep ecology). Hence, it is plausible to see "deep ecology" as a complementary approach to the strictly science-based ecology, and not as a competing branch of ecology. 13 Th ese two conceptions also have diff erent goals and approaches. Scholarly ecology is aimed towards a description and understanding of nature without normative ambitions. Deep ecology (or derivatives thereof) is motivated by biocentric values, albeit also by human wellbeing, and is rooted in normative arguments. Interestingly, despite most ecologists' conception that the understanding and management of nature should be based on facts and rationality, the basic concepts of deep ecology (e.g. the intrinsic value of nature and the biocentric or philosophical arguments of the moral status of all species), has had signifi cant impact on nature management and conservation. Many nature protection acts, conventions, red lists for threatened species and so on, are explicitly based on biocentric arguments. Despite these layers of legal and normative protection, populations, species, habitats and ecosystems are still declining at an alarming pace, 14 causing a growing desire to implement also the rights of nature. 15 Neither human rights nor nature's rights can be directly grounded in scientifi c arguments, but we can make inferences about what justice requires based on what we know to be necessary for the fl ourishing of humans and nature. 16 Th e steadily decline of nature and biodiversity, as recently highlighted in the UN Intergov-ernmental Science-Policy Platform on Biodiversity and Ecosystem services 17 strongly calls for the whole suite of arguments, from the strictly scientifi c to the more value based.
It is also worth to point to the fact that there are wide cultural diff erences in this context, both within and among nations and regions, with regard to values and feelings towards all species and nature. 18 Biophilia, i.e. "love of nature" implies that we possess an innate tendency to seek connections with nature and other forms of life, and this may be evolutionary imprinted but also culturally modifi ed. It has been argued that some kind of "biophilia" is an innate property of humans, 19 but still the "deep ecology"-oriented passion for nature is by and large an urban, Western, modern phenomenon, and arguments for not only the moral but also juridical rights of nature would no doubt be perceived as rather far-fetched in many societies. To explore the cultural diversity in relations to nature is far beyond the scope of our paper, hence we restrict the discussion to modern, Western education. We also believe this is timely, as the root of unsustainable development seems to be found here, in our part of the world.
Trends and pitfalls of science education -a short glimpse of the history of science education textbooks
Th e way in which the natural sciences, broadly speaking, have been presented in primary school textbooks (again based on Norwegian textbooks) has by and large been strictly fact-based and non-normative, with the exception of some post-1970 textbooks in ecology. Th ese have at times been criticized (perhaps rightly so) for presenting a naïve and idealized version of nature as good, harmonic and "in balance", while human activities are represented by polluting industries, black smoke, toxic waste and so on. 20 Chemistry may have consequently earned a bad reputation (and biology a correspondingly good reputation), but despite a somewhat biased representation, there is no doubt that this raised awareness among young people about man-made environmental degradation.
In the history of science education, textbooks illustrate the tension between representatives for diff erent interests and ideologies-a tension that, in Norway, is established between primary school teachers' emphasis on pedagogy, socialization and student-centring on the one side, and, on the other, an academic tradition at the universities specializing in rigorous science-based curricula. According to Svein Sjøberg, 21 this tension dates back to the end of the 19 th century, when science-based curriculum is mentioned in the 1869 "Education Act on Schools in the Countryside" ("Loven om almueskolen paa landet") 22 as "description of the soil" and "knowledge of the nature".
However, even if the academic tradition has been infl uential, integrated textbooks in the natural sciences since the introduction of a nine-year primary school system (in contrast with many other countries, including other Nordic countries, where the natural sciences are divided into individual subjects), 23 and our Norwegian tradition of outdoor schooling and outdoor life, and an ethical conduct and guardianship towards nature, are an integrated part of our heritage. Th is is exemplifi ed by the quote from the Norwegian discussion in the early 1900s on teacher education and launching of a program for Educational Colleges "Th e daily education in the diff erent subjects must fi nd its free path to imagination and reason, out to the forest and the fi eld, to the fj ords and the mountains." 24 By and large, however, education in the natural sciences -in biology and ecology included -is predominately aligned didactically as strictly fact-based and devoid of "soft values" and normative discussions. Again, reductionism (in the strictly scientifi c sense) and empiricism is a premise for novel insights and the success of the natural sciences. However, even though the ideals of science persist, they are presented in meaningful and valuerelated contexts (whether as "text in context" or "text in culture") 25 . But, one may ask, as we do here, if there is a current demand for supporting approaches related to ecology, climate, and the loss of diversity. We point at three pitfalls of this trend: 1) a loss of the trans -and multidisciplinary view in the shadow of scientifi c diversifi cation, which maintains the division between the "two cultures" 26 , 27 ; 2) a lack of critical thinking that promotes curiosity and wonder; and 3) a "denial of nature" 28 and a missed opportunity to bring urgent attention to environmental risks, which should be a main goal of natural science education today. 29 While the fi rst two issues are most directly related to the educational aspect, we will argue that the third forms a very important premise for the other two. Hence, we briefl y discuss the fi rst two issues before turning to a more in-depth discussion of the third. 22 As around 90 % of the Norwegian population were living in the countryside, this act is considered the start of the 
Presentations and practices of natural science education
Reductionism as a key criterion for scientifi c success is undebatable, despite the widespread criticism that has at times rendered reductionism as almost an abuse, synonymous with "narrowmindedness". However, among the natural sciences, it is now widely recognized that the pieces also must be puzzled together to understand "how the engine works". 30 For example, the understanding of genetic networks (pleiotropy) and epigenetics, metabolic functions, brain and consciousness, biodiversity and ecosystem processes, and climate change with its drivers and impacts, all demand a broad range of approaches and contributions from multiple disciplines-including outside the natural sciences. Indeed, regarding the latter, insights into climate drivers are based on insights derived from a wide range of natural science disciplines, but there are also societal drivers related to politics, economics, psychology and social norms, and solutions need to be sought among all these disciplines. While this is well understood among researchers who are, to an increasing extent, cooperating in large consortia, the fi eld of education lags behind.
Another problem with most current education practices and their too-"narrow" presentation of the natural sciences is that it often becomes a matter of cramming facts at the expense of refl ection, curiosity, critical thinking and a more holistic understanding. 31 "Reports on science education elaborately assess how preschool children demonstrate cognitive readiness for science, but do not consider or discuss possible long-term mechanisms which could hamper or promote deep curiosity and the persistent joy of learning. (National Research Council 2007 , 2012 . 32 One of the classic misunderstandings in pedagogy, according to Dewey, is the idea that the students only learn something about the particular topic being focused on at a specifi c time and place, 33 missing everything else that could have been acquired in the situation-i.e. the creation of long-lasting attitudes, sympathies and antipathies-which, all in all, are likely just as important as it creates a deeper understanding. Th ese attitudes, emotions and beliefs could be far more relevant and basic for the future. Indeed, as Dewey states, "What avails is to win prescribed amounts of information about geography and history, to win ability to read and write, if in the process the individual loses his own soul: loses his appreciation of things worthwhile, of the values of which these things are relative". 34 While Dewey focuses on the apparently implicit socialization taking place during education as "collateral learning," Östman refers to the "content included in subsidiary forms of learning as companion meaning, which either follows on automatically when teaching knowledge content, or becomes collateral learning when one 30 learns scientifi c meanings. Such meanings can, for example, be concerned with the nature of knowledge and people's relations to nature." 35 As such, it is striking, fi rst of all in the Norwegian policy documents and curriculum reforms-as Kvamme pointed out in his analyses of the values of environmental ethics 36 -that values are primarily thematized in the humanities, but without the inclusion of conceptions of and experiences with nature. Nature, on the other hand, is treated in the natural sciences, but without an emphasis on values and norms.
Rachel Carson frames this in the following statement: "It is more important to pave the way for the child to want to know, than to put him on a diet of facts he is not ready to assimilate." 37 However, the conclusion should not be to replace facts with feelings, but rather that facts are always presented in an environment of values, norms, contexts and culture that are to be made visible and refl ected upon in a curiosity-driven environmentfor the students as well as for the teacher. Th is relates not only to the way the topic is communicated, keeping Richard Dawkins' much quoted "science is the poetry of reality" in mind, but also to the fact that learning always happens in a certain place at a certain time and that implicit norms and values are present.
One telling example 38 may illustrate how narrowly presented facts can fail to introduce the real importance of a topic: on what happened to be the fi nal day of the climate meeting COP 21 in Paris in 2015, a student organization in Norway proposed to remove photosynthesis from the school curriculum. After all, what was the purpose of this boring equation with its hard-to-remember stoichiometry? Th is initiative may very well illustrate how education has failed to put photosynthesis into perspective: It is not only a wonderful reaction in and of itself, it is also by far the most important reaction (and equation) on Earth. Th e consumption of CO 2 by photosynthesis has shaped the climate over billions of years and made this planet habitable for ourselves and other animals that depend on oxygen and organic matter. Th e balance between photosynthesis and respiration is also crucial for the carbon cycle and the climate. What could be more motivating than contextualizing photosynthesis into this grandeur?
Education for the Anthropocene
Th is brings us to the third challenge of contemporary science education. Education about nature has increasingly become detached from experiencing the physical nature itself (as has our everyday life). To some extent the situation refl ects a long-lasting aim of civilization: to gain control over nature, and to create distance from the "immoral" beasts of nature. It also refl ects the fact that an increasing proportion of humans live in cities and urban areas, is separated from nature. A dichotomy between nature and humans is generating a "detachment" that is one of the causes of the continuing overuse and degradation of nature and biodiversity 39 ) as well as the climate crisis 40 (IPCC 2019 a, b; https://www.ipcc. ch/srccl/ and https://www.ipcc.ch/sr15/). As argued by Lenton and Latour (2019), 41 a new level of self-awareness is here urgently demanded. One aspect of the human detachment to nature is that our ultimate dependency on "ecosystem services" has become a purely theoretical insight, often imbued with economic incentives (i.e. "the value of nature" in its narrowest sense). A second aspect is the abstraction of nature-nature may seem irrelevant to the daily life of most humans because it is so distant, both literally and fi guratively. Th is abstraction may, in some cases, also lead to a romanticized vision of nature as "good" or harmonic, in balance, and so on. Clearly, nature may be felt as good, but this is quite diff erent from actually being good. Partly, both the strictly instrumental view of nature and the overly romantic view are based on the dichotomy between nature and humans-we, too, are part of nature, as "culture-nature", yet have remarkable skills refl ecting both the good and the bad, i.e. we have the capacity of normative refl ections.
Th e reason that these considerations are not a matter only of academic interest is that nature must be deeply involved in education in the Anthropocene, fi rst of all to motivate engagement and societal action towards sustainability. As the human footprint on Earth has expanded dramatically, in terms of climate change, decreased populations and species loss, education at all levels, from kindergartens to universities, has become pivotal not only for knowledge on how humans, climate and ecosystems interact, but also to bring about change in values and behaviour. Th e changes should defi nitely build on scientifi c insights, but also on curiosity and passion or involvement in nature. Here is the major point raised by the Worldwatch Institute's 'Earth Ed' State of the World Report , with its telling subtitle, "Rethinking Education on a Changing Planet." 42 A number of contributions in this volume discuss topics such as "social and emotional learning for a challenging century" and "bringing the classroom back to life," but the overarching message is that of a critical thinking encompassing what is often labelled "bildung" 43 (for lack of an appropriate English term). By using the term "bildung" in this context, we want to highlight that education is not only a process where children are introduced to the shared body of knowledge, history and culture, but also a tradition aiming at individual and collective autonomy. 44 Th ere is always the "paradox of pedagogy", in which there is no direct path from knowledge to understanding and changing attitudes, and beyond that, no one can force anyone to agree upon any values. Th is is also emphasized well by Foros and Vetlesen, 45 who argue for a stronger implementation of environmental concern in the upbringing of children, addressing the responsibility both of parents and of educational systems.
With the current, unsustainable trajectory of the world, it should be widely accepted that the time is ripe for a new and broader approach to teaching ecology and natural sciences in general (as well as economics). Let us again underline the basic premise of our argument: that the broader approach does not imply a replacement of "classical" natural sciences with a value-oriented ecology, but rather that textbooks and teaching in the natural sciences should simultaneously be upgraded with facts related to climate change, species decline and ecosystem degradation while encompassing more curiosity-driven value-based discussions, ethical dilemmas, discursive strategies, and concern for nature.
Th e teaching and pedagogical encouraging of diff erent ways of having a more passionate relation to nature should naturally belong to the very basic levels of upbringing, i.e. kindergarten and primary schools. Higher levels of education could then tap into these passions, since they are not only important to maintain but are necessary "bridges" to learning about and loving nature. Th at we, citizens of the Western world, are still geared for continuous economic growth despite knowing that this ultimately cause destruction of nature, refl ects a "denial of Nature", as argued by Vetlesen 46 , and this urges a reinstatement of nature's value outside of its exploitative usefulness for human ends.
Without being emotionally touched by or having experienced a kind of belonging and closeness to nature, there is no strong motivation for change or action. Love, caring, and developing feelings of gratitude towards something, are after all the best motivators for protecting it. Metaphorically, both halves of the brain need to be engaged-not just the left, rational hemisphere (and indeed, in reality, both halves are engaged in a suite of decisions). Both in Vetlesen's Th e Denial of Nature and his somewhat misanthropic follow-up book How Shall We Answer Our Children?, 47 the ultimate answer, or recipe, is to encourage children and young people to develop passion and responsibility for nature, and a sense of belonging by going into nature, rather than out in nature. 
Belonging to nature-a privileged position?
One could argue that the followers of deep ecology and ecophilosophy have failed in their appealing to more sustainable actions, among policymakers as well as in schools and society as a whole. Criticism has been raised that the focus on a genuine experience of nature, being part of and enjoying its rich existence by way of simple means, as argued for instance by Arne Naess who argues for the reinstatement of nature's value beyond its exploitative usefulness for human ends, 48 has failed to encourage and motivate sustainable actions and behaviour. From this perspective, norms are seen as a refl ex or an immediate eff ect of a very special form of experiencing nature: that is, a direct and free access to and experiencing of belonging to nature, or the somewhat privileged position of "searching for a closeness to an enigmatic and exhaustive nature." 49 Now, even if this is a criticism Naess himself already predicted in 1973, arguing that as the "focus on environmental ontology has been a recipe for disaster rather than a success for deep ecology and its supporters, I suggest that a proper environmental position should be based on critical thinking and moral principles rather than on ontological assumptions about human experiences of the world." 50 there is a tension between empirical grounded norms based on experiences of belonging and critical thinking. At the same time, this tension between giving arguments for a position and showing or formulating some basic values and principles illustrates the heart of the appeal to ecophilosophy: intuitively based personal experiences are all too pluralistic and manifold to be generalized into an ontology, but at the same time they form the basis of a moral conviction that motivates actions. Presenting arguments and refl ecting critically about the human-nature relationship leads therefore to a wide range of intuitively based announcements that are more or less common, such as "every life-form has a worth of its own, independent of its usefulness for human beings." 51 Th us, with regard to the position above taken by the followers of deep ecology and their emphasis on belonging to nature it is worth stressing that this may consist of a plurality of experiences that in their diversity establish basis for critical thinking. "stop giving reasons when you announce something you personally fi nd intuitively obviously true or correct, or something that you cannot imagine yourself giving up except for reasons you have never heard of and cannot see how they could be convincing (…). To stop giving reasons is not the same as being dogmatic or less scientifi c or deep." 52
Critical thinking is thus understood as broader than simply giving more or less rational arguments for something: critical refl ection in this context also implies the ability and competence to identify that which is value-based-i.e. to distinguish between what are values and what are empirical statements and other types of claims, attitudes and views; to separate but also justify norms and values; to not take dogmas for granted; to ask critical questions of others; and to request theories and valued-based arguments. In this sense, critical thinking is not only consistent with having values ending in intuitive claims, it forms the common ground of deep ecology: critical thinking leads to ethical refl ections. Th e question remains as to whether these intuitively experienced insights are common for human beings, and if we may develop arguments from them and end up with basic values or if they are too diverse. Th e followers of deep ecology would argue that if children and youth in science education are allowed to experience the joy and wonder of being in (and part of) nature, they will develop shared values regarding their responsibility for nature, as well as the inherent rights and dignity of all species. Th us, as we see it, it is neither necessary nor desired to develop a predetermined methodology for a kind of value-awareness, but rather it is a strength imbedded in critical thinking as such that an open plurality and variety in methodology are encouraged.
Th e fundamental argument against a mechanistic view of nature, according to the deep ecology of Arne Naess, seems to be the way in which it cuts human reality off from real nature, where the world is an aesthetic and emotional as well as a physical experience. 53 Naess himself was inspired by the idea of ataraxia, an individual quest for a state of tranquillity or equilibrium, found as far back as ancient Rome with the philosopher Pyrrho of Elis and the zetetic philosophers. Such an experience or state of mind is often attained in nature-though not always-and it provides a form of enduring and intense joy. In addition, it is associated with a retirement from (or disapproval of) material pressures, achieving a rich life with simple means and working for the rights of all living beings to develop their potential, and even with escaping from relationships with other people for the benefi t of non-human nature. 54 Th e defence of an "ecological justice" or "environmental justice"-that is, an equal distribution of environmental risks and benefi ts, including non-human species, may be encouraged by the use of deep ecology in education, according to Kopnina and who stated that "deepened understanding and appreciation of the intrinsic value of nature and animals, regardless of one's theoretical position, can be used in support of building a more sustainable relationship between humans and the rest of the planet. In education, such positions are often associated with ecological justice". By contrast, there is also a trend towards a pluralism that opens up for a relativistic and neutral-oriented pedagogy consisting of an anxiety towards taking positions and responsibility for educating the coming generations: that is, a "current notion of pluralism which has led to the reduction and even disappearance of any issues (rights or otherwise) related to the non-human world in environmental education/education for sustainable development." 56 To sum up thus far: we are seeing a growing tendency for education in schools to confront two pitfalls-on the one hand, that the emphasis on value-based openness in the classroom creates a neutralization of science-based knowledge and passivates the teachers' judgment; and on the other hand, how goal compliance (i.e. management by objectives and sub-goals related to specifi c learning goals) may become obstacles to a holistic critical refl ection on our shared responsibility for nature and the environment. In e.g. the Norwegian school subject syllabi the competence goals with an emphasis on outcomes, form the basis for assessment in the various subjects. Our concern is that the everyday life of the student is consistently marked by the double standard of acquiring the skills of critical thinking on the one hand while at the same time experiencing him/herself more or less intuitively as part of nature. As we have argued in this article; critical thinking can both inhibit and promote an experience of belonging to nature: Critical thinking in which we approach nature with rational reasoning and ethical refl ection may on the one hand distance us from an immediate, passionate and more intuitive connection with nature. On the other hand it is precisely in the complex balancing of facts, norms and values that we may experience the situatedness of knowledge, and in that gain an understanding of precisely human cohesion with the nature of which it is part.
A hidden curriculum of unsustainable life-growth ideology and alienation
"Th e dominant stream of education for sustainable development literature emphasizes an instrumental view of nature that supports the current unsustainable development" 57 , is Kopnina and Gjerris´ claim. Others would argue that, even if the ecopedagogy movement that grew out of the Rio Earth Summit in 1992-infl uenced fi rst and foremost by Freire's philosophy-has resulted in international forums on ecopedagogy as well as key docu-56 Kopnina and Gjerris, "Are Some Animals More Equal than Others?", 119. 57 Kopnina and Gjerris, "Are Some Animals More Equal than Others?", 118. ments like the Ecopedagogy Charter 58 , the challenge remains. Indeed, "the fi eld of critical pedagogy has tended to remain historically silent on environmental matters" 59 and "critical pedagogical theory may not only be insuffi cient to fully grasp planetary ecocrises in all its complexity, but could also unconsciously reproduce unstainable harms in its struggle for human freedom and equity." 60 According to Kahn, a northern ecopedagogy is surrounded by a "larger hidden curriculum of unsustainable life." 61 Th e question that follows would then be: How enclosed are we today in a market and growth ideology, and is this ideal of growth not just a social bounty, something that characterizes politics and institutions, but also something embodied in every human being as a way of thinking? Since ideas often are rooted in experience, it is diffi cult to arrive at something utopian that is also realistic. Even the IPCC base their models, trajectories, predictions-and warnings-on degrees of change (literally) within the current economic system of production, demands and markets.
Foucault's concept of "biopower" is relevant here: that is, a way of controlling and regulating human bodies through "an explosion of numerous and diverse techniques for achieving the subjugations of bodies and the control of populations." 62 Th ese expectations of social order and social practices seem to regulate human behaviour, be it for better or worse, as, according to Foucault, biopolitics is the political rationality needed in a society: "biopolitics is deployed to manage populations; for example, to ensure a healthy workforce". 63 Today the question could be framed as this; how determined are we by the new "sustainability power" and how open to fundamental power critique and self-refl ections is this paradigm?
Concluding remarks-imagining an education for the future?
While writing this article, we experienced not only that we met across the disciplines of biology and philosophy of pedagogy, and articulated somewhat diff erent ideals, histories and theories of our disciplines, even though we started from a more or less common grounding in the critical thinking informed by deep ecology, but that one of the most interesting and relevant fi ndings of the article was the process itself. Having to explain and argue for common norms of objectivity, we became increasingly aware of the demanding aims of gaining ecological knowledge and insight and that the very ideal of critical refl ection and norms of objectivity ended up as the most profound tool for starting to care for the environment. Th e way we articulated the relation between knowledge of nature and knowledge from within nature, was itself the most interesting challenge for defi ning a position of caring for nature while stimulating curiosity, reasoning and ethical refl ection.
As we see it, three challenges still remains, each one of them demonstrates the need for science education in school to clarify and not cover, the intimate relationship between experiences of belonging to nature and knowledge of it.
As discussed in Bostad and Fischer, 64 the fi rst of these challenges are the supplementreplacement dilemma (also called the paradox of bildung); How can we contribute to ecological awareness through formal education when it is not possible to completely control classroom outcomes, let alone broader educational ones? Th e second is the instrumentalpluralist dilemma: How can an open pluralism include, and not reduce, basic ecological information while encouraging debate and refl ection? And lastly, the short versus long-term dilemma; How can we accommodate holistic, refl exive approaches to education within existing curricula based on separate, discrete subject areas and the educational system? Th ese dilemmas will most certainly continue to exist, but they may be bridged or overcome partly by accepting a wider defi nition of critical thinking, informed by some of the basic norms and methodology of deep ecology.
Clearly education at all levels should embrace a basic, scientifi c approach, as well as promoting curiosity and motivate passion, yet with somewhat diff erent emphasis on these three educational elements at diff erent levels. Th e curiosity and passion components are important in primary school, which at the university levels the scientifi c approach should be in front, yet still supplemented with a strong motivation of curiosity and passion.
Th e increased interest in ecological pedagogy and environmental education today 65 gives hope-hope that the words of Marcuse will be recognized as a description of the past, when he writes that "education is a cultural activity, and that in Western history such culture has systematically defi ned itself against nature in both a hierarchically dominating and repressive manner." 66 Even greater hope lies in the fact that the younger generations, with the Swedish Greta Th unberg as a role model, will be forced to strengthen their engagement in environmental issues, and engage in the political struggle. As Th unberg herself frames it, "it was my teacher in school who opened my eyes to the climate crisis." 67 
